Turkey has confronted numerous severe and destructive earthquakes for centuries because of being located on the Mediterranean Seismic Belt. Proven to be safe due to their lightness and ductile nature, wooden buildings have gained importance in the course of time in this land. In this paper, earthquake-resistant timber constructions and the use of wooden material as an absorbing element for seismic forces in Anatolia and Thrace are investigated based on the historical development process with the help of the archaeological data. The seismic structure, forests and timber residential placements of Turkey are studied in relation with each other at first. Accordingly the sustainable development process of architectural plan types and structural systems that are able to withstand earthquakes were mentioned under the light of archaeological findings. The structural characteristics that render a traditional timber building earthquake-resistant were researched according to the regional distribution, material and structural features and the most advanced structural systems used in both timber and timber-masonry composite systems were demonstrated as living examples today.
INTRODUCTION
According to the archaeological findings, the transition to permanent Italy [Barka, et al., 2006] .
The Anatolian Peninsula shifts 1. Eruzun, 1990] [Eldem, 1984] . The resources that provide the link between archaeological findings and architecture can be ordered as follows [Naumann, 1985] , [Yakar et al., 1976] , [Seeher, 2007] : [Seeher, 2007] .
CORRELATION BETWEEN THE ARCHITECTURAL FEATURES OF THE HOUSES AND THE ARCHAEOLOGICAL FINDINGS
The room has always been the most important section of the Turkish houseas could be seen in the early masonry [Eldem, 1984] could help to understand the developmental transformation in plan types after approximately 7000 years.
Sofa was the manufacturing area of the house where the whole production of the home was made and the rooms were opening to it. Table 1 [Dışkaya, 2012] . It can be understood from the table that plan types evolve into a progressively symmetric form over the course of time.
CORRELATION BETWEEN THE STRUCTURAL FEATURES OF THE HOUSES AND THE

ARCHAEOLOGICAL FINDINGS
The structural features of the buildings were changing depending on many factors during historical evolution process. The construction materials were wood, stone and mud. But the In the formation of the foundations the small river stones were used as layers and the orthostatic foundation walls were built on top of them as large cut stones (Figure 10 ). These cut stones were connected to each other in unique and intricate way to increase their resistance to horizontal and vertical loads. In addition, metal clamps such as bronze and iron were used for the same purpose [Mielke, 2013] .
The reasons for the use of these layered river stones under the foundation walls could be to prevent the access of the moisture from soil to the building as well as to damp the earthquake forces before they reach to the structure. Although reaching tangible traces of the use of the wood in archaeological sites is difficult due to the effects of moisture and fire, the gaps and holes in the foundations and walls As for the part which was placed on the foundation walls, timber was working as a distributor, connector and load bearing element between sun dried mud bricks and foundation walls. Some special buildings were especially designed to damp earthquake forces [Mielke, 2013] .
It can be said that the whole system was designed for standing still after this 
-17
th Century (Darga, 1985) Figure 15 [Darga, 1985] . Consequently, the façade relieve drawing of a Turkish Figure 16 [ Eldem, 1984] indicates the continuity of tradition despite the difference of 4000 years.
Mansion in Mudanya in
The findings in the burnt mud found in the excavations in Samsun-İkiztepe belonging to 3000-1800 B.C. has
showed that the main structural element of the region was timber and mud [Yakar, et al. 1976 ].
The buildings were constructed with overlapped logs which should take a leading part for "Çantı" technique [Bilgi, 1995] which is quite common in the region today or were constructed with timber poles erected on separate flat stones or directly penetrated into the ground and outer and inner surfaces of these poles knitted with twigs for plastering the both surfaces with mud [Alkım, 1981] . In the Figure 17, FIGURE 16. Halil Ağa House Mudanya (1634) (Eldem, 1984) interior walls of the timber buildings were plastered with this technique until the beginning of 20 th Century as described in section 4.2.2. 
TYPES OF THE TIMBER STRUCTURES IN TURKEY
MASSIVE STRUCTURES
Massive building types were made of logs or sawn block timber and the
technique is called "çantı" in the regions
where it was used and the treenails were Figure 20 and a block timber warehouse (serender) can be seen in Figure 21 . [Eldem, 1984] . (Talat, 1923) In the short term loadings these iron nails [Dowrick, 1987] , has the same ductile manner [Eriç, 1994] with the timber material that is used in the construction. As a result of decreasing of the workmanship quality the exteriors of infilled system walls started to be plastered after the 18 th Century (Figure   32 ), [Eldem, 1984] . Construction of the roof was simple.
INFILLED FRAME SYSTEMS
Generally, a setting roof was constructed. The roof bindings were placed with 1.5, 2.0 or 2.5 meter spaces between them while the purlins were placed every 1.5 to 2.0 meters. The ridge joists were placed directly on the roof post and the rafters were placed on the purlin every 30 to 40 centimeters spaced [Eldem, 1987] , (Figure 37 ).
During the 19th century, the bottom surfaces of the eaves, which were made to be supported by a decorative curvilinear bracket (furuş) began to be covered, (Figure 38 ).
THE TIMBER AS A LINKING ELEMENT IN THE MASONRY STRUCTURES
Timber was used as a lacing element in the masonry structures with the knowledge of seismicity of the country since ancient times as it is mentioned in 
CONCLUSIONS
Turkey is a country that has its specific kind of timber buildings that Understanding these structures that proved themselves with the structural systems, durability and strength of their materials against time is important for reaching the past knowledge and future production of timber buildings.
